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H8.03 Space Nuclear Power Systems

Lead Center: GRC

Participating Center(s): JPL, JSC, MSFC

NASA is developing fission power system technology for future space transportation and surface power
applications using a stepwise approach. Early systems are envisioned in the 10 to 100 kWe range that utilize a 900
K liquid metal cooled reactor, dynamic power conversion, and water-based heat rejection. The anticipated design
life is 8 to 15 years with no maintenance. Candidate mission applications include initial power sources for human
outposts on the Moon or Mars, and nuclear electric propulsion systems (NEP) for Mars cargo transport. A non-
nuclear system ground test in thermal-vacuum is planned by NASA to validate technologies required to transfer
reactor heat, convert the heat into electricity, reject waste heat, process the electrical output, and demonstrate
overall system performance. 1-10 kWe systems are also envisioned for power for robotic science missions to fill the
gap between radioisotope power systems and higher power systems.

The primary goals for the early systems are low cost, high reliability, and long life. Proposals are solicited that could
help supplement or augment the planned NASA system test. Specific areas for development include:

e 10 kWe-class Stirling and Brayton power conversion devices.
e 450 K radiator panels with embedded heat pipes.

¢ Kilowatt-class fission power systems concepts and technologies

The NASA non-nuclear system ground test is expected to provide the foundation for later systems in the multi-
hundred kilowatt or megawatt range that utilize higher operating temperatures, alternative materials, and advanced
components to improve system performance. For the later systems, specific power will be a key performance
metric with goals of 30 kg/kWe at 100 kWe and 10 kg/kWe at 1 MWe. Possible mission applications include large
NEP cargo vehicles, NEP piloted vehicles, and surface-based resource production plants. In addition to low cost,
high reliability, and long life, the later systems should address the low system specific mass goal. Proposals are
solicited that identify novel system concepts and methods to reduce mass and increase power output. Specific
areas for development include:

e 100 kWe-class Brayton and Rankine power conversion devices.
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¢ Waste heat rejection technologies for 500 K and above.

¢ High temperature reactor fuels, structural materials and heat transport technologies.

Technology Readiness Levels (TRL) of 3 to 5 or higher are sought.

Potential NASA Customers include:

e The primary customer is the Office of Chief Technologist (OCT).
e Game Changing Development Program.

¢ Nuclear Systems Project.

Secondary customers include:

e Advanced Exploration Systems (AES) under the Human Exploration and Operations Mission Directorate.

¢ Planetary Science Division under the Science Mission Directorate.
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